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AMENDMENTS TO THE CLAIMS 



This listing of claims will replace all prior versions, and listings, of claims in the 
application. Please amend claims 1 and 51 as follows. 

1 . (Currently Amended) A method of writing a waveguide along a waveguide 
propagation axis in a substrate, the method comprising the steps of: 

directing an ultrashort laser beam to the substrate in transverse relation to the 
waveguide propagation axis to generate an ultrashort laser pulse focus in the substrate; 

modifying a refractive index in an affected region in the substrate along the 
waveguide propagation axis via the ultrashort laser pulse focus; 

controlling adjusting polarization of the ultrashort laser beam during the directing 



to maintain the polarization relative to the waveguide propagation axis; and 

moving the ultrashort laser pulse focus in a direction other than the waveguide 

propagation axis to generate a widened affected region along the waveguide propagation axis; 
wherein - 

the widened affected region has a cross-sectional profile capable of supporting a 
fundamental mode of a signal having a telecommunications infrared (TIR) wavelength, and 

wherein the affected region has a cross-sectional profile incapable of supporting the 
fundamental mode of the signal having the TIR wavelength. 

2. (Cancelled) 

3 . (Original) The method of claim 1 wherein the ultrashort laser pulse beam has a 
polarization in a direction parallel to the waveguide propagation axis. 




4. (Original) The method of claim 1 wherein the moving step is performed during 
performance of the modifying step. 



Application No.: 10/676,972 



Docket No.: 10107-03 TRA-01 



5. (Original) The method of claim 4 wherein the moving step comprises rastering the 
ultrashort laser pulse focus continuously with movement along the waveguide propagation 
axis. 

6. (Original) The method of claim 1 wherein the modifying step comprises scanning 
a first path along the waveguide propagation axis such that the affected region along the first 
path comprises a first portion of the waveguide. 

7. (Original) The method of claim 6 wherein: 

the moving step comprises skipping the laser pulse focus to a new position in the 
direction other than the waveguide propagation axis; and 

the modifying step further comprises scanning a second path starting from the new 
position and continuing along the waveguide propagation axis; 

such that the affected region along the second path comprises a second portion of the 
waveguide. 

8. (Original) The method of claim 7 wherein the skipping and scanning steps are 
both repeated such that a total of at least about seven adjacent affected regions are generated 
and together constitute the widened affected region. 

9. (Original) The method of claim 8 wherein the cross-sectional profile of the 
widened affected region has an effective rectilinear shape. 

10. (Original) The method of claim 8 wherein the scanning steps for adjacent 
affected regions are not performed sequentially. 

1 1 . (Original) The method of claim 7 wherein the first and second portions of the 
waveguide are separated by a center-to-center distance of about 0.5 microns. 



3 
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12. (Original) The method of claim 7 wherein the first and second portions of the 
waveguide are separated by a center-to-center distance of about 1.0 micron. 

13. (Original) The method of claim 7 wherein the scanning steps associated with the 
first and second portions of the waveguide are repeated such that the ultrashort laser pulse 
focus retraces the first and second portions. 

14. (Original) The method of claim 13 wherein the scanning steps are repeated about 
four times and after each repetition of the scanning step for one of the first and second 
portions of the waveguide that produces an incremental modification of the refractive index 
in the affected region, the other portion is scanned. 

15. (Original) The method of claim 7 further comprising the step of adjusting a 
scanning speed for the scarming of the second path. 

16. (Original) The method of claim 7 further comprising the step of adjusting the 
ultrashort laser pulse beam to change a power level for the scanning of the second path. 

17-29. (Cancelled) 
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30. (Original) A method of writing a waveguide along a waveguide propagation axis 
in a substrate, the method comprising the steps of: 

directing an ultrashort laser pulse beam to the substrate in transverse relation to the 
waveguide propagation axis to generate an ultrashort laser pulse focus in the substrate; 

modifying a refractive index in an affected region in the substrate along the 
waveguide propagation axis via the ultrashort laser pulse focus; and 

moving the ultrashort laser pulse focus in a direction other than the waveguide 
propagation axis to generate a widened affected region along the waveguide propagation axis; 

wherein the ultrashort laser pulse beam has a polarization in a direction parallel to the 
waveguide propagation axis. 

3 1 . (Original) The method of claim 30 wherein the modifying step comprises 
adjusting the polarization of the ultrashort laser pulse beam to accommodate a bend in the 
waveguide propagation axis. 

32. (Original) The method of claim 30 wherein the modifying step comprises 
scanning a first path along the waveguide propagation axis such that the affected region 
comprises a first portion of the waveguide. 

33. (Original) The method of claim 32 wherein: 

the moving step comprises skipping the laser pulse focus in the direction other than 
the waveguide propagation axis; and 

the modifying step further comprises scanning a second path along the waveguide 
propagation axis subsequent to the skipping step; 

such that the affected region comprises a second portion of the waveguide. 

34. (Original) The method of claim 33 wherein the skipping and scanning steps are 
both repeated such that a total of at least about seven adjacent affected regions are generated 
and together constitute the widened affected region. 
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35. (Original) The method of claim 34 wherein each respective affected region is 
incapable of supporting the fundamental mode of the signal having the telecommunications 
infrared (TIR) wavelength. 

36. (Original) The method of claim 34 wherein the cross-sectional profile of the 
widened affected region has an effective rectilinear shape. 

37. (Original) The method of claim 33 wherein the first and second portions of the 
waveguide are separated by a center-to-center distance of about 0.5 microns. 

38. (Original) The method of claim 3 3 wherein the first and second portions of the 
waveguide are separated by a center-to-center distance of about 1.0 micron. 

39. (Original) The method of claim 33 wherein the scanning steps associated with 
the first and second portions of the waveguide are repeated such that the ultrashort laser pulse 
focus retraces the first and second portions. 

40. (Original) The method of claim 33 wherein the scanning steps are repeated about 
four times and after each repetition of the scanning step for one of the first and second 
portions of the waveguide that produces an incremental modification of the refractive index 
in the affected region, the other portion is scanned. 

41. (Original) The method of claim 30 wherein the moving step is performed during 
performance of the modifying step. 

42. (Original) The method of claim 30 wherein the moving step comprises rastering 
the ultrashort laser pulse focus continuously with movement along the waveguide 
propagation axis. 
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43-50. (Cancelled) 

51. (Currently Amended) A method of writing a waveguide along a waveguide 
propagation axis in a substrate, the method comprising the steps of: 

directing an ultrashort laser beam to the substrate in transverse relation to the 
waveguide propagation axis to generate an ultrashort laser pulse focus in the substrate; 

modifying a refractive index in an affected region in the substrate along the 
waveguide propagation axis via the ultrashort laser pulse focus; 

controlling polarization of the ultrashort laser beam during the directing step to 
maintain a polarization of the ultrashort laser beam relative to the waveguide propagation 
axis; and 

moving the ultrashort laser pulse focus in a direction other than the waveguide 
propagation axis to generate a widened affected region along the waveguide propagation axis. 

52. (Previously Presented) The method of claim 51, wherein the controlling step 
comprises adjusting the polarization through a bend in the waveguide propagation axis. 

53. (Previously Presented) The method of claim 51, wherein the polarization is in a 
direction parallel to the waveguide propagation axis. 

54. (Previously Presented) The method of claim 53, wherein the controlling step 
comprises maintaining the parallel direction of the polarization relative to the propagation 
axis to accommodate a change in the waveguide propagation axis. 

55. (Previously Presented) The method of claim 51, wherein the controlling step is 
performed during the moving step. 

56 (Previously Presented) The method of claim 51, wherein the controlling step 
comprises avoiding a polarization direction perpendicular to the waveguide propagation axis. 
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